Macroeconomic conditions are known to affect risks factors and thereby influence asset returns within a given economy. We explore this link in a global setting. Given the dominant role the U.S. economy plays in the global economic environment, U.S. Macro economic shocks are expected to affect asset returns in other countries. The impact should be more pronounced in the developed economies where the U.S. is a large trading and capital-flows partner. Our results shows that residual returns and conditional volatilities in major developed economies are significantly impacted by US macroeconomic surprises. We identify U.S. macro economic shocks that have spillover impact on global asset returns over and above those transmitted through equity market returns. While return levels are significantly influenced by productivity and retail sales surprises, return conditional volatilities are mainly influenced by inflation, personal income, industrial production, leading indicators, and gross domestic product surprises.
Introduction
As an old adage goes, "when the US gets a cold, the rest of the world gets pneumonia", in the globally open economy the US plays a critical role. While the impact of the U.S. economic activity on other economies is well understood, the flow-through of these activities onto capital markets is yet to be fully explained. Our goal is to take a step forward in this direction by examining how the unexpected surprises in some major U.S. macro economic indicators affect stock markets in the rest of developed world.
Conventional wisdom suggests (see for example, Fama and French, 1992 and 1995) that fundamental risk factors --captured by macroeconomic variables --significantly impact asset pricing. Supporting evidence (Flannery and Protopapadakis, 2002) indicates that within a given economy, unexpected macroeconomic surprises, affect stock return levels and volatilities. While in a closed isolated economy the external economic shocks should not matter, in an open economy external economic shocks are expected to materially impact asset returns and their volatility. Moreover, the degree of the impact would be positively related to the size of the shock generating economy. The shocks transmitted by U.S. economy --being the largest in world and dominant trading partner of several of the developed open economies--should be expected to have significant impact on asset returns in these developed economies.
Until recently, the empirical evidence on the relevance of macroeconomic indicators for asset pricing for the most part remained limited. Early research suggested significance of inflation and monetary policy [see, e.g., Bodie (1976) , Fama (1981) , Geske and Roll (1983) , Rolley (1983, 1985) ]. One important issue in identifying the various macroeconomics influences on asset returns is that of the measurement of the macroeconomic state variables. Recently, Flannery and Protopapadakis (2002) show that when measured by their surprises --difference between announced and expected values --a number of macroeconomic variables seem to impact both market-wide stock returns and conditional volatilities within a given economy.
Looking at the transmission of macroeconomic shocks onto cross-border asset returns, Wongswan (2006) reports an economically significant relation between developed-economy macroeconomic announcements and the volatility and trading volume of developing-economy equity markets over intraday time horizons.
Our research straddles Flannery and Protopapadakis (2002) and Wongswan (2006) research. While the former looks at the impact of macro shocks on the withineconomy financial markets the letter looks at the transmission of macro shock from a developed economy to a developing financial market.
In this paper, using Flannery and Protopapadakis' (2002) methodology, we investigate how unexpected macroeconomics surprises in the U.S. affect the behavior of daily equity market returns in major developed countries: Canada, France, Germany, Hong Kong, Italy, Japan, Singapore, and United Kingdom. The motivation for studying transmission of macro shocks from the U.S. to developed economies is twofold. First, one may argue that the channels of transmission of shock between two developed markets may be different than those between developed and developing markets. In addition, the degree of absorption of shocks is expected to differ between developed and developing markets given the differences in the depth and the breadth of these markets.
Our research, thus, looks at an intermediate case between the two extremes, namely within economy shock transfer (Flannery etc al 2002) and shock transfer between developed and developing markets (Wongswan 2006).
Our results indicate that even after controlling for seasonality, interest rates, default risk, and exchange risk, US macroeconomic surprises significantly impact equity market returns in developed economies. We report that while return levels are significantly influenced by productivity and retail sales surprises, return conditional volatilities are mainly influenced by inflation, personal income, industrial production, leading indicators, and gross domestic product surprises.
Model Specification and Estimation
Following Flannery and Protopapadakis (2002) To model the expected risk factor, we use following two sets of known determinants:
1. We include three variables that have been shown to influence daily movements of stock returns and are correlated with Fama-French factors. Following the convention of extant studies (e.g., Fama, 1990; Schwert, 1990; Flannery and Protopapadakis, 2002) , we include yield on a country's one-year maturity Government bond (TBILL), and the difference between the yields of a country's one-year and 10-year maturity Government bonds (TSPRD). We also include the percentage change of exchange rate vis-à-vis US dollar, r FX , to capture the portion of daily return attributable to exchange rate fluctuations. To insure that effects of US macro announcement surprises are not mixed with a spill-over effect from US market, we also control for lagged US MSCI index daily return, r US .
2. Based on the findings in previous studies of calendar patterns in stock returns and volatility (e.g., Cross, 1973; Gibbons and Hess, 1981; French and Roll, 1986; Flannery and Protopapadakis, 1988; Flannery and Protopapadakis, 2002) , we include a series of calendar dummy for time of the year and time of week effects. (2002), we also assume that both TBILL and TSPRD have multiplicative effects on conditional variance. This enables us to allow the data to reveal the governing variance structure rather than restricting the conditional variance sensitivities to Treasury and corporate yields.
Data
Estimating model (1) requires index levels, interest rates, foreign exchange rates, macroeconomic announcements and their respective expectations. Additionally, we need to control for seasonal and calendar effects using a series of dummy variables.
Index Levels and Other Control Variables
Our country indexes are from MSCI, measured in US dollar, reported for period of Holidays and weekdays have shown to affect stock returns. We use four dummy variables for weekdays and two dummy variables to denote pre-and post-holidays.
These holidays are US holidays so that we can control for flow of information from US to other markets.
Macroeconomic Announcements and their Expectations
US federal agencies regularly report different macro variables. The release date of these announcements are usually known well in advance. Our goal, however, is to measure the surprise associated with these announcements. To that end, we need measures of expectations for the macro variables.
We gather macroeconomic expectations from two sources, MMS and Bloomberg. We first test for the unbiasedness of the forecasts. Table 2 reports the mean forecast surprise and the corresponding zero-mean t-statistics. Except for housing starts and non-farm payroll, for all other macro announcements we cannot reject the hypothesis that mean announcement surprise is zero. Since our results in this respect resemble those of Flannery and Protopapadakis (2002), we proceed with our analysis using the aforementioned measures of announcement surprises. Table 4 reports the results of estimating model (1) Our results also indicate that U.S. market returns have significant positive impact on both contemporaneous and one-day ahead country returns. The results provide evidence supporting the premise that the flow of information from U.S. market affects returns in other developed stock markets. Considering both the contemporaneous and one-day ahead impacts, it appears that the U.S. stock market movements influence stock market returns in Germany, Canada, Britain, Hong Kong and Singapore in a decreasing order of magnitude respectively. Table 4 also shows that when the U.S. market movements are controlled for, the country contemporaneous and one-day ahead returns have little or no autocorrelation.
Results
The estimated conditional volatility equations, however, indicate that all country return volatilities have strong moving average properties.
Conclusion
We ask the question as to whether the U.S. macro economic surprises affect stock returns in developed economies. We use a GARCH model of stock market returns and their volatilities in five major markets-Britain, Canada, Germany, Hong Kong, and
Singapore-to investigate the impacts of announcement surprises of eleven U.S. macro indicators. Our results show that indeed the U.S. macro announcement surprises affect both the stock markets returns and their volatilities in these major developed economies.
While not the focus of our study, our results indicate that factors such as degree of cross listing, magnitude of investors' home bias, and various dimensions of economic and capital market integration can perhaps explain why macro announcement surprises affect various markets differently. We feel that future research can indeed shed light on the reason behind these cross country differences. Table 2 This table reports absolute and relative surprises for eleven major US macroeconomic indicators. Surprise is defined as the difference between actual value and median consensus forecast of the macroeconomic variable. Normalized surprise is defined as the absolute surprise divided by its sample standard deviation. The t-statistics for the sample zero-mean test is also reported. 
